Based on the flood area hydrodynamic model, this paper backs the analysis of the risk warning point of the Mayang Stream in the typical flood process, to determine the disaster-caused critical precipitation and the corresponding flood risk map at different depths of submergence. The result is used as the mountain torrent disaster monitoring and warning indicators and risk assessment of the Mayang Stream. Then based on the flood risk warning service system of small and middle rivers of Fujian Province, the risk warning service of mountain torrent disaster is developed during the impact time of Meranti in 2016. After the process of typhoon, the mountain torrent caused by Meranti was back analyzed by using the decided flood area model, then compared with the results of filed investigation to verify the accuracy of the disaster-caused critical precipitation forecast and the effect of monitoring and early warning services. The result shows that the cause of Mayang Stream's mountain torrent disaster of the typhoon Meranti is the heavy rainfall and the strong wind. The highest mountain torrent disaster was forecasted by the refine precipitation based on the disaster-caused critical rainfall of the Mayang Stream. The simulated flood scenarios and the field trip's results were basically matched in upstream and not matched in the downstream. The post-mountain simulation assessment also showed that the flood inundation range basically matched with reality, but the flood process was biased. The reason was that in addition to the differences between the surface rainfall forecast and the real situation, many actual situations cannot be ignored. DOI: 10.4236/gep.2018.68008 88 Journal of Geoscience and Environment Protection ranti caused serious damage to trees, increased river blockages, resulting in changes in flood inundation time and depth, affecting the flood process. It showed the tourism development would cause the river way blocking and increase the risk of flood. In order to prevent and reduce the flood disasters accurately and effectively, the flood risk forecast and the disaster-caused facts should be considered at the same time.
Introduction
China is a mountainous country, and the hilly area covers about two-thirds of the country's land area. It is affected by many factors such as special natural geographical environment, extreme severe weather and economic and social activities. Floods, mudslides and landslides occur frequently in hilly areas, causing casualties, property damage and infrastructure damage, and ecological and environmental damage. Wang Yujie et al. [1] found that the average number of high-temperature days in China increased by 28.4% from 1961 to 2015, and the number of rainy days increased by 8.2%. Since the 21st century, the intensity of tropical cyclones landed in China has increased significantly. The frequency and average intensity of tropical cyclones in the surrounding seas of China have shown a weak downward trend in the past 60 years. However, in the past 10 years, the frequency and intensity of tropical cyclones in typhoons and above have increased significantly. The high-risk area of tropical cyclone disasters is located in the northern part of the South China Sea and the eastern part of the Philippine Sea [2] . In the future, China will face more severe climate risk challenges. Liu Zhiyu et al. [3] pointed out that under the background of increasing climate change and human activities, floods and floods are still one of the serious natural disasters in China in the future. The frequency and intensity of extreme flood events in typical flood-risk areas in the south have generally increased. In storms, floods (mountain floods) in the mountainous gullies in the mountains are the main disasters caused by natural disasters in China and have become the focus and difficulty in flood prevention and mitigation in China [4] . Statistics by Zhao Shanshan et al. [5] on the data of China's meteorological disasters from 2004 to 2013 show that storm floods and drought disasters are the most important meteorological disasters in China. The largest number of deaths and direct economic losses is caused by storms and floods. The southeastern coast of China is affected by severe typhoon disasters. Fujian is located on the southeast coast of China and is a typical subtropical monsoon climate zone. Heavy rain can occur throughout the year. However, the short-term heavy rainfall that induced local flash floods was concentrated in April-October, and the April-June was the heavy rain in the southern part of China. From July to October, it was typhoon and rain, and the inland areas were dominated by frontal rainstorms. The coastal areas were dominated by typhoon and rain [6] [7] . According to statistics [8] , the shortest duration (3, 6 , and 12 hours) of precipitation in Fujian was caused by the typhoon. The short duration of the typhoon storm was significantly stronger than that of the former flood season, and it was more uncertain in the falling season. The storm flood and flood disaster were extremely serious. In response to the requirements of the World Meteorological Organization (WMO)-based guidelines for multi-hazard forecasting and warning services, the China Meteorological Administration conducted a pilot project in 2011 to transform forecasting of normal weather elements into disaster impact warning services based on the exposure and vulnerability of bearing disasters. It organized five provinces to carry out trials of pilot services and risk assessment services for small and medium-sized rivers, flash floods, and urban flood disasters [9] [10] [11] . Fujian developed a method to determine the critical rainfall for the floods in the absence of hydrological, meteorological and flooding detailed information, and completed the determination of the critical floods for the flood disasters of 78 hills in the province [12] . The "Meteorological Risk Forecast System for Geological Hazards of Floods and Floods in Small and Medium-sized Rivers in Fujian Province" (hereinafter referred to as the "System") has been established to carry out weather warning services for mountain flood disasters. At present, there are few studies on the risk warning of mountain flood disasters and the inspection of service effectiveness. This paper hopes that there will be another severe mountain flooding case that occurred after the typhoon Meranti landing in 2016 affected Fujian and Mayang Stream in Changtai County. A field survey was conducted to compare and analyze the weather risk warning service for mountain torrents based on the achievements of critical floods and the "System" for the prevention of floods, to test the accuracy of the critical rainfall caused by flash floods and the effectiveness of monitoring and early warning services. Further analysis of the causes of the occurrence of rare flash floods in Mayang Stream laid the foundation for improving the capacity of meteorological services for mountain torrents.
Research Area, Data, Ideas and Methods

Basin Overview
The Mayang Stream River Basin is located in Changtai County, Zhangzhou City, 
Information
According to the records of mountain flood risk surveys, there were 2 floods in the history of Mayang Stream before 2016, which were the 2006 "Bilis" typhoon process and the 2014 "Hagibis" typhoon process. "Bilis" had not built a regional auto station when it was impacted. It was only possible to determine the storm and storm conditions of the typhoon based on the weather data of the Changtai County weather station. The construction of automatic stations under the influence of "Hagibis" and "Meranti" is becoming more and more perfect. It is possible to understand the spatial distribution of gale and rainfall within the Mayang Stream watershed (Figure 2 ). The weather conditions of three typhoons are as follows:
Typhoon "Bilis" landed at Xiapu on the northern coast of Fujian at 12:50 on July 14, 2006. Mayang Stream was far away from the center of the typhoon. The maximum instantaneous wind speed at Changtai weather station was only 14.3 m/s. However, after its landing, it continued to interact with the strong southwest monsoon and formed a strong mechanism for water vapor transport and convergence and rise on the south side of the typhoon. The precipitation on the south side was much stronger than the precipitation on the north side. With abundant water vapor conditions, low-level convergence, high-level divergence, and strong ascending movements, as well as advantageous terrain, Mayang Stream has experienced prolonged periods of heavy precipitation [13] Comparing the above weather data, it can be seen that "Bilis" has the highest amount of rainfall, but the wind is low; the "Meranti" wind is the strongest, and the rain is not minimal. Both of them are very serious. "Hagibis" has little wind and rain, and relatively small mountain torrents; this is consistent with the current and historical situation of the Morandi torrential field survey in late September 2016.
Field survey data, including the hidden depths, ranges, and times of floods affected by floods during the flood seasons of "Hagibis" and "Meranti", the depth, time, and disaster conditions of the river floods.
R. Y. Zhang et al. Journal of Geoscience and Environment Protection
Flood inundation simulation was carried out using 110,000 geographic information provided by the Fujian Basic Geographic Information Center. The data includes watershed boundaries, watershed DEM, water systems, water system ancillary facilities, villages and settlements, buildings, railways, highways, and vegetation (Land use) and so on.
Ideas and Methods
In 2015, when the determination of the critical rainfall of the Mayangxi flash flood was carried out, "Bilis" lacked the automatic station precipitation observation data, and adopted the "Haibeisi" typhoon precipitation case. In 2016, "Meranti" once again affected Mayang Stream, causing severe flash floods. As a result, the identified critical floods were examined and the causes of serious floods were analyzed.
The method for the determination of critical floods and the risk assessment for flood disasters in mountain torrents for the lack of hydrological data was carried out using the study of the chapter of Civilizations [17] , four critical flashes of rainfall intensity were obtained (Table 1) .
"Meranti" Flash Flood Risk Warning Services
Risk Warning
According to the critical rainfall of the Yangyangshan flood ditches (Table 1) and the future hourly precipitation forecast at 5:00 pm on September 15, 2016, The use of telephone, fax, SMS, television, weather information platform, microblogging, LED display screens and other platforms to release typhoon news to the public.
Flood Investigations
Red 
"Meranti" Flash Flood Inversion
After the end of the process, according to the actual rainfall, the Tyson polygon is used to calculate the hourly watershed surface rainfall, which drives the Flood Area model with a predetermined threshold value, and inverts the flood course of the actual flash flood process and the early warning point section of Meranti ( Figure 6(a) ).
Disaster Critical Threshold Test
The amount of live rainfall is used to check the flood level of the warning point According to the flood warnings described by the villagers, the flood situation is "more than 3 hours of water, and soon flooded the coast. At 5 o'clock, the water level is the highest". From the results of the live monitoring, the threshold indicates that it has not been submerged at 4 o'clock ( Figure 6 left), which is 1 to 2 hours behind the description. Analyze the causes of the error and find that "Hagibis", which determines the critical rainfall for the disaster, is an early typhoon rainfall during the rainy season. The hourly rainfall changes are bimodal and heavy (Figure 6 right), while "Meranti" belongs to a pure typhoon; the hourly rainfall was single-peak and thin (Figure 6 left) . Although the spatial distribution of the process rainfall is very similar between the two, the precipitation center is in the upper reaches of the river basin (Figure 2(a) , Figure 2(b) ), but the cumulative hourly rainfall (induced flood/rainfall) peak value of "Meranti" is twice as high as that of "Hagibis"; and with the duration of 3 to 4 hours, the rain intensity difference, the flood rose faster.
From the short-term forecast results, the "strongest" flash flood warning signal automatically issued by the "system" is 5, the time is consistent with the actual maximum flood, and the short-term warning effect cannot be achieved. After the completion of the process, the WRF forecasting product of the anti-surveillance system shows that the 3-hour forecasted cumulative rainfall at the river basin, which is close to the cumulative aging time of the critical precipita- 
Submerged Inspection
The Mayang Stream's FloodArea hydrodynamic model was used to simulate the actual precipitation process of "Meranti", and the flooding time, maximum submergence range and deepest submergence depth of important hidden danger points in the whole river basin were tested. 
Inundation Time Test
From the results of the time-lapse simulation of the flash flood process, the flood is piled up downstream in a stepwise manner (figure omitted). The comparison of the simulations and surveys of each village can be seen (Table 3 ). There is a difference between the two, and this difference is particularly significant in the downstream. Through field investigations, it was found that when the flood occurred, multiple bridge holes on the river channel were severely blocked. The temporary construction of the "damper lake" leads to poor flood discharge. As the flood pressure increases, it will be hollowed out and suddenly leaked, thus changing the flood process. This may be the main reason for the difference between the actual situation and the simulation results. 
Causes of Disasters
The height of flood in Houfang Village has reached the highest level in the past 40 years. It is understood that the typhoon process rainfall of "Meranti" did not exceed the "Bilis" typhoon that caused severe floods in 2006. Why did the flood water depth exceed the historical record? In order to find out the reasons, the differences between the "Bilis" and "Meranti" were analyzed.
Due to the absence of rainfall records during the impact of the "Bilis" period, a statistical comparison of the hourly rainfall during the impact of two typhoons at the Changtai meteorological station near the lower reaches of the river basin ( Figure 8 ) confirms that the "Bilis" rainfall intensity far exceeds that of "Meranti". However, the instantaneous wind speed "Meranti" is as high as 31.7 m/s, far more than the "Bilis" 17.4 m/s. When the typhoon passes through the north of the basin, that is, the upstream area, it is the center of the wind, and the intensity is still strong. Figure 2(b) ). Actual investigations by "Meranti" found that before the typhoon process, the river was cleared according to flood prevention preparation requirements, but during the typhoon process. Due to the large winds, the trees in the river basin were laid down or broken by strong winds, and the broken branches were brought together into the river. With the debris, sand, rocks, and rubbish washed off by the flood, the bridge was blocked and the water flow was poor, causing the flood water to rise and spread. The bridge served as a short-term "barrier lake" dam, and the bridge was heavily flooded nearby. In addition, since the development of MayangStream's tourist area in 2006 was only two years, after more than 10 years of construction and development of scenic spots, some tourist facilities, farmhouses, and ecological orchards have gradually gathered on the river. This will seriously affect the flood discharge of the river. Once the flood occurs, it will also cause great economic losses and become a hidden point of danger. Flood risk is high.
Conclusions
Typhoon "Meranti" is the strongest typhoon affecting Changtai County since 1949. It is rare for history, and the duration of strong winds is long and destructive. According to incomplete statistics, the direct economic loss caused by this process was 214 million yuan, and 2 people died.
Through detailed analysis of the case, it can be seen that using the critical rainfall indicator and the fine precipitation forecast to monitor the flash flood has obvious early aging and disaster prevention and mitigation significance. Through investigation and analysis, how to guarantee the smooth flow of rivers during floods is a problem that we urgently need to solve, and avoid the temporary impoundment and the sudden release of flood water that causes greater harm. According to the lessons learned from loss, tourism infrastructure, housing construction, and economic orchards should be built outside the potentially flood prone areas and away from the river, thus reducing risks.
